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TABLE  OF  FOOD  COMPOSITION  FOR  THE  ARMED  FORCES 


Prepared  by 

Annabel  L.  Merrill  and  Bern ice  K.  Watt 

Bureau  of  Human  Nutrition  and  Home  Economics  ij 
United  States  Department  of  Agriculture 


Data  on  the  composition  of  foods  used  by  the  armed  forces  are  needed  for  dietary  planning 
and  for  assessing  the  nutritive  adequacy  of  rations  used  and  of  available  food  supplies. 

This  publication,  prepared  at  the  request  of  The  Quartermaster  General,  presents  composi- 
tion data  for  some  800  food  items  in  terms  of  proximate  constituents,  three  minerals,  and  five 
vitamins.    It  includes  special  ration  components  used  by  the  armed  forces,  for  which  the  val- 
ues have  been  based  on  averages  of  analyses  or  on  calculations  from  the  specifications  for 
the  item.    Specification  numbers  and  dates  have  been  included  for  some  items.    The  publication 
covers  many  foods  common  to  both  military  and  civilian  users,  for  which  values  have  been 
adapted  from  Agriculture  Handbook  8  2/.    In  addition,  figures  for  a  few  items  have  been  com- 
piled from  published  and  unpublished  data  that  have  become  available  since  the  publication  of 
Agriculture  Handbook  8. 


SIGNS  AND  SYMBOLS  USED.    Parentheses  denote  imputed  values  for  which 
little  or  no  experimental  evidence  was  available,  for  which  there  was  rel- 
atively little  basis  for  imputing  a  value  from  another  form  of  the  food, 
or  for  which  reported  data  were  not  considered  suitable.    A  zero  in  paren- 
theses is  used  where  actual  data  were  lacking  and  the  amount  of  a  constit- 
uent present  was  regarded  as  none  or  probably  too  little  to  measure. 

Dashes  show  that  no  basis  could  be  found  for  imputing  a  value  although 
there  was  some  reason  to  believe  that  a  measurable  amount  of  the  constit- 
uent might  be  present. 

The  word  "Trace111  is  used  to  indicate  vitamin  values  that  would  round 
to  zero  with  the  number  of  decimal  places  carried  in  these  tables.  For 
other  components  that  would  round  to  zero,  a  zero  is  used.    A  zero  followed 
by  a  decimal  point  indicates  that  there  may  be  up  to  0.5  of  the  unit  pres- 
ent but  bases  for  showing  the  amount  were  inadequate.    Numbers  with  or 
without  decimal  points  indicate  that  the  average  has  been  rounded  to  the 
nearest  whole  number  or  in  the  case  of  vitamin  A  to  the  nearest  multiple 
of  ten. 


ly  Acknowledgment  is  made  to  the  Staff  of  The  Quartermaster  Food  and  Container  Institute 
for  the  Armed  Forces,  Research  and  Development  Branch,  Office  of  The  Quartermaster  General 
for  their  cooperation  in  making  available  unpublished  analytical  data  on  the  composition  of 
ration  components. 

2/  Composition  of  Foods— Raw,  Processed,  Prepared.    Agriculture  Handbook  8,  147  pages. 
June  1950. 
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APPENDIX 

Notes  on  Special  Foods  or  Food  Groups 

Meat,  poultry,  fish. --Much  of  the  meat  procured  by  the  armed  forces  is  selected,  cut, 
boned,  and  frozen  in  accordance  with  specifications  that  cover  each  step.    As  a  result,  the 
composition  may  be  considerably  different  from  that  of  meat  in  regular  civilian  supplies. 
Where  information  permitted,  data  were  included  in  the  table  for  meat  procured  under  specifi- 
cations.   For  example,  under  the  heading  Beef,  boneless,  frozen  (4-way)  items  are  listed  with 
figures  from  studies  conducted  by  the  Research  and  Development  Branch  of  The  Quartermaster 
Corps.    Present  specifications  for  frozen  boneless  beef  call  for  four  categories  of  boneless 
cuts:  (l)  Roasts  or  Steaks  (dry  heat) — that  is,  cuts  for  which  cooking  by  dry  heat  methods 
such  as  broiling  or  roasting  may  be  used;  (2)  Roasts  or  Steaks  (moist  heat)«-that  is,  cuts  for 
which  cooking  by  moist  heat  methods  such  as  pot  roasting  or  making  Swiss  steak  are  recommended; 
(3)  Diced  beef  cuts  suitable  for  braising  or  stewing;    (4)  Ground  beef— cuts  to  be  made  into 
patties  or  loaves,, 

Meat  of  medium  fatness,  unless  otherwise  specified,  was  used  for  each  kind  of  animal  as 
a  basis  for  the  data  entered  in  the  present  tables.    Data  for  the  composition  of  thinner  or 
fatter  meat  have  been  entered  also  for  the  wholesale  carcass  (or  side)  of  each  kind  of  animal. 

Reliable  average  values  on  proximate  composition  of  untrimmed  wholesale  cuts  have  long 
been  available,  but  figures  comparable  in  accuracy  do  not  exist  for  average  retail  cuts  that 
have  had  some  fat  and  bone  and  sometimes  small  amounts  of  lean  removed.    Data  in  this  table 
for  retail  cuts  of  lamb,  pork,  and  veal  are  from  wholesale  cuts  considered  most  suitable. 
For  beef  also,  data  are  based  on  wholesale  cuts  but  the  figures  have  been  adjusted  to  allow 
for  a  moderate  amount  of  trimming  in  the  case  of  cuts  from  which  considerable  fat  and  bone 
are  customarily  removed. 

Because  fat  is  a  much  more  concentrated  source  of  calories  than  lean  meat,  it  is  obvious 
that  (l)  tr  imming  before  and  after  the  meat  comes  to  the  kitchen,  (2)  loss  of  fat  during  cook- 
ing, and  (3)  discarding  fat  as  plate  waste,  would  mean  that  the  portion  of  meat  eaten  furnishes 
many  fewer  calories  than  the  potential  value  of  the  original  wholesale  cut.    However,  data  are 
not  now  available  to  correct  for  all  three  factors  listed. 

Mineral  and  vitamin  analyses  have  not  been  reported  for  many  fresh  and  cured  meats,  and 
the  values  shown  in  these  tables  were  in  most  cases  calculated  by  applying  factors  to  the 
protein  content  as  follows! 

Content  per  100  grams  of  protein;  ij 
Calcium    Iron    Thiamine    Riboflavin  Niacin 
Mg.         Mg.         Mg.  Mg.  Mg. 


Beef,  fresh                                          58  15  .43  .89  24.0 

Lamb,  fresh                                          58  15  .89  1.24  28.9 

Pork,  cured                                          58  15  4-13  1.11  23.4 

Pork,  fresh                                            58  15  4-86  1.17  26.0 

Veal,  fresh                                          58  15  .73  1-33  33-5 


if  The  factors  for  calcium  and  iron  were  based  on  suggestions  by  H.  C.  Sherman,  Chemistry 
of  Food  and  Nutrition  194&.    The  others  were  based  on  the  various  investigations  reported  in 
the  literature  that  provided  a  basis  for  relating  vitamin  content  to  protein  content. 
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Fortified  foods. — Specifications  for  many  foods  used  "by  the  armed  forces  include  forti- 
fication with  certain  nutrients.     In  most  cases  the  minimum  level  named  in  the  specification 
is  entered  in  the  table  and  the  fact  that  the  product  has  the  added  nutrients  is  shown  in 
the  description  of  the  item. 

Enriched  flour. — The  minimum  levels  for  the  required  nutrients  covered  by  the  Federal 
enrichment  legislation  for  flour  have  been  entered  in  these  tables,  as  follows:  Thiamine 
2.0  mg.,  riboflavin  1.2  mg. ,  niacin  l6  mg.,  and  iron  13  mg.  per  pound.    Vitamin  D,  an  op- 
tional ingredient,  is  not  included  in  these  tables,  and  it  has  been  assumed  that  manufacturers 
ordinarily  do  not  add  calcium,  another  optional  ingredient,  except  in  self-rising  flours. 

Self-rising  flour  .—As  usually  prepared,  self-rising  flour  contains  dicalcium  phosphate, 
although  sometimes  a  sodium  salt  is  used.    Self-rising  flour  containing  the  calcium  salt  is 
estimated  to  have  approximately  1,235  mg«  of  calcium  per  pound,  and  this  figure  appears  in 
the  table.    The  minimum  amount  required  for  enrichment  is  only  500  mg.  per  pound,  and  hence 
both  the  enriched  and  the  unenriched  self-rising  flours,  as  customarily  prepared,  have  more 
calcium  than  the  minimum  level  for  enrichment. 

Bread  and  rolls. — Data  on  the  composition  of  two  breads  for  the  armed  forces,  made  with 
enriched  flour  and  labeled  as  Field  and  Garrison  products,  are  included  in  the  table.  The 
data  are  based  on  analyses  made  several  years  ago  of  breads  used  by  the  Army,  but  are  be- 
lieved to  approximate  current  products. 

Several  kinds  of  plain  and  enriched  commercial  breads  and  rolls  also  have  been  included, 
because  bread  used  in  some  training  areas  is  obtained  at  local  bakeries.    The  nutritive  values 
for  these  products  have  been  calculated  from  formulas  considered  typical  of  present-day  commer- 
cial practices.    Included  are  formulas  with  little  or  no  nonfat  milk  solids  and  with  2,  4»  an-a 
6  percent,  flour  basis  (pounds  of  milk  solids  per  100  pounds  flour).    Present  information  in- 
dicates the  average  amount  of  milk  solids  in  breads  containing  milk  is  between  3  and  4  percent 
(flour  basis).    Bread  made  with  4  pounds  of  milk  solids  to  100  pounds  of  flour  contains  approx- 
imately 2-1/2  percent  of  milk  solids  in  the  fresh  loaf  after  baking.    A  significant  portion  of 
the  calcium  content  of  bakery  breads  may  come  from  a  mold  inhibitor,  and  in  the  calculations 
for  commercial  white  bread  it  was  assumed  that  0.2  pound  of  calcium  propionate  was  used  to 
100  pounds  of  flour  accounting  for  about  110  mg.  of  the  calcium  figure  in  the  table. 

In  calculating  the  nutrients  for  enriched  bread  it  has  been  assumed  that  the  breads  were 
made  with  unenriched  flour  and  that  the  minimum  amounts  of  the  nutrients  needed  to  meet  the 
proposed  Federal  Standards  for  enrichment  in  addition  to  the  amounts  contributed  by  the  in- 
gredients of  the  formula    would  be  supplied  by  adjusted  enrichment  preparations.    However,  if 
enriched  flour  was  used  along  with  significant  quantities  of  nonfat  milk  solids,  the  level  of 
these  nutrients,  riboflavin  especially,  would  be  higher.    The  effect  of  increasing  milk  solids 
by  2-percent  increments  may  be  observed  by  comparing  the  nutrient  content  of  the  unenriched 
breads  having  nonfat  milk  solids  at  the  different  levels  specified. 

Breakfast  food  cereals  often  include  one  or  more  of  the  following  nutrients:  Iron, 
thiamine,  riboflavin,  and  niacin.    Except  for  enriched  farina  and  enriched  grits,  there  are 
at  present  no  Federal  Standards  for  addition  of  nutrients,  either  as  to  the  nutrient  that 
may  be  added  or  its  level  in  the  finished  product.    Values  for  the  breakfast  foods  with  added 
nutrients  shown  in  these  tables  are  averages  of  composition  data  reported  for  a  number  of 
commercial  products  having  the  same  generic  classification  and  approximately  the  same  level 
of  added  nutrients.    Before  using  these  data  in  any  particular  calculation,  it  would  be  well 
to  check  information  given  on  the  packages  of  several  kinds  in  the  current  market  to  see  if 
values  in  the  table  are  applicable. 
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Canned  foods. — Composition  data  are  based  on  canned  foods  as  ordinarily  purchased  unless 
otherwise  specified  and  do  not  take  account  of  extreme  storage  or  handling  conditions  nor  of 
reheating  losses.    Canned  foods  would  be  expected  to  lose  significant  amounts  of  their  vitamin 
values  if  subjected  to  very  high  temperatures  for  several  months.    Under  such  circumstances 
the  thiamine  values  for  the  canned  meat,  fish,  and  poultry  items  probably  should  be  reduced  to 
approximately  one-third  of  the  values  shown  and  the  thiamine  and  ascorbic  acid  values  of  the 
canned  fruits  and  vegetables  to  approximately  two-thirds  of  the  values  in  the  table. 

Data  on  canned  vegetables  are  presented  on  three  bases:  (l)  On  the  total  or  net  contents 
of  the  can,    or  a  composite  sample  of  liquids  and  solids  as  they  occur  in  the  can,  to  be  used 
when  both  solids  and  liquids  are  eaten;  (2)  on  drained  solids  only,  for  use  when  the  weight  of 
the  item  is  in  terms  of  the  drained  portion;  (3)  on  total  net  weight  when  the  liquid  is 
treated  as  refuse.    Federal  specifications  for  drained  weights  of  No.  10  cans  effective  July 
1950»  or  in.  process  of  publication  at  that  time,  or  in  common  use  by  government  agencies  were 
used  in  conjunction  with  data  on  net  weights  published  by  the  National  Canners  Association  5/ 
to  obtain  figures  for  proportion  of  solids. 

Frozen  foods  are  included  in  this  table  because  of  their  wide  use.    The  data  shown  were 
based  on  summaries  of  analyses  so  far  as  possible,  but  for  some  items  it  was  necessary  to 
impute  data  either  from  another  form  of  the  same  food  or  from  a  similar  food. 

Application  of  Data  in  the  Table  with  Special  Reference  to  Refuse 

The  data  in  the  table  are  applicable  to  products  having  the  percentage  refuse  specified 
in  the  second  column  of  figures.    The  composition  values  may  be  multiplied  directly  by  the 
weight  of  a  food  in  pounds  to  estimate  the  nutrient  values  provided  by  the  edible  port'ion  of 
the  raw  food. 

Refuse  figures  shown  refer  to  the  percentage  of  the  total  weight  of  inedible  material 
such  as  bones,  pits,  and  shells  usually  discarded  in  preparing  food.    For  some  foods  the  fig- 
ures include  portions  that  could  be  eaten  but  as  a  rule  are  discarded,  for  example,  potato 
parings  and  tough  outer  leaves  of  vegetables.     (See  note  on  canned  vegetables  for  treatment 
of  canning  liquids.)    For  fruits  and  vegetables,  data  on  refuse  have  been  based  in  general  on 
products  in  good  condition;  the  figures  would  not  apply  in  instances  where  peeling  and  trim- 
ming are  excessive,  nor  to  products  with  excessive  bruising,  insect  infestation,  or  rot. 

For  any  particular  item  the  figure  for  refuse  may  be  too  high  or  too  low  for  military 
situations.    In  such  cases,  if  the  percentage  refuse  is  known  and  differs  significantly  from 
the  figure  cited,  a  correction  may  be  made  by  adjusting  the  weight  of  the  food  before  calcu- 
lating the  nutritive  values,  which  is  simpler  than  recalculating  each  value  on  the  basis  of  a 
different  refuse  content.    At  the  same  time,  allowances  for  food  loss  due  to  such  causes  as 
shipping  damage,  spoilage,  and  pilfering,  also  may  be  added  to  the  corrected  figure  for 
refuse  to  give  a  figure  for  the  percentage  of  the  total  part  unused.    The  new  weight  of 
food  to  be  multiplied  by  values  shown  in  the  table  can  be  found  from  the  following  formula: 

100  jninus  new  percentage  of  actual  adjusted  weight  of  food  to 

 unused  part   x  weight  of  food  procured  =  be  multiplied  by  composition  data 

100  minus  percentage  refuse  shown  in  this  table 
shown  in  the  table 


Net  contents  statements  for  canned  food  labels  revised  1°49» 
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To  illustrate,  if  the  refuse  for  a  food  is  actually  35  percent  and  the  table  shows  only 
25i  and  if  in  addition  the  loss  in  the  supply  of  that  item  is  estimated  at  5  percent,  the 
total  unused    portion  of  food  is  40  percent  ,    and  the  nutritive  values  "based  on  a  supply  of, 
say,  150  pounds  should  be  calculated  by  considering  the  weight  to  be  only  120  pounds: 

100  -J33  /  57 

 T  =■  x  150  =  120 

100-25  ^ 

The  table  below  shows  the  approximate  adjustment  at  5~Percent  intervals  to  be  made  in 
the  weight  of  each  100-pound  unit  of  food.    Directions  for  use  are  as  follows: 

In  left-hand  column  find  percentage  refuse  figure  cited  for  item.  In 
heading  find  the  corrected  figure  for  percentage  refuse  and/or  loss.  The 
new  factor  is  found  where  the  two  lines  intersect.    Multiply  this  factor 
by  the  weight  of  food  actually  procured  and  move  the  decimal  point  two 
places  to  the  left.    The  result  is  the  new  weight  to  use  for  multiplying 
the  calorie  and  nutrient  values  in  the  composition  table. 

Table  of  correction  factors  for  adjusting  weight  of  food  procured  when  percentage 
refuse  in  the  food  composition  table  does  not  apply  

Refuse  Corrected  percentage  refuse  and/or  loss 

figure 

in  table  5     10     15     20     25     30     35     40     45     50     55     60     65     70  75 
Percent  Correction  factors 


0 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

5 

100 

95 

89 

84 

79 

74 

68 

63 

58 

53 

47 

42 

37 

32 

26 

10 

106 

100 

94 

89 

83 

78 

72 

67 

61 

56 

50 

44 

39 

33 

28 

15 

112 

106 

100 

94 

88 

82 

76 

71 

65 

59 

53 

47 

41 

35 

29 

20 

112 

106 

100 

94 

88 

81 

75 

69 

62 

56 

50 

44 

38 

31 

25 

113 

107 

100 

93 

87 

80 

73 

67 

60 

53 

47 

40 

33 

30 

114 

107 

100 

93 

86 

79 

71 

64 

57 

50 

43 

36 

35 

115 

108 

100 

92 

85 

77 

69 

62 

54 

46 

38 

40 

117 

108 

100 

92 

83 

75 

67 

58 

50 

42 

45 

118 

109 

100 

91 

82 

73 

64 

55 

45 

50 

120 

110 

100 

90 

80 

70 

60 

50 

55 

122 

111 

100 

89 

78 

67 

56 

60 

125 

112 

100 

88 

78 

62 

Estimation  of  Energy  Value 

Calories  are  the  units  used  for  expressing  food  energy.     In  this  publication  as  in 
Agriculture  Handbook  8,  calories  have  been  calculated  by  multiplying  the  number  of  grams  of 
protein,  fat,  and  carbohydrate  present  in  the  food  item  by  the  factors  shown  on  the  next  page. 
For  items  consisting  of  a  mixture  of  foods,  the  factors  for  the  different  ingredients  were 
weighted  in  the  relative  proportions  used  to  make  the  final  products. 
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Specific  Physiological  Energy  Factors  for  Calculating  the  Calorie  Values  of  Foods 

Physiological  energy  factors  to  be 
Food  or  Food  Group  applied  to  the  nutrients  in  foods 

Protein        Fat  Carbohydrates 

________________________________   I  by  difference 

Cal./gm. Cal./gm.  Cal./gm. 


4.27 

9.02 

4.36 

9.02 

3.68 

4.27 

8.79 

3.87 

Fats,  animal: 

4.27 

8.79 

3.87 

— 

9.02 

— 

Fat  s ,  vegetable  : 

4.27 

8.84 

3.87 

Other  vegetable  fats  and  oils,  hydrogenated  fats.. 

— 

8.84 

— 

Sugars,  sirups,  and  other  sweets: 

— 

~~ 

3.87 

3.68 

3.36 

8.37 

3.68 

3.36 

3.87 

3.87 

Cereals  and  other  grain  products: 

3.55 

8.37 

3.95 

1.82 

8.37 

2.58 

1.82 

8.37 

— 

3.2b 

2.20 

8.37 

3.34 

3.55 

8.37 

3.95 

3.78 

8.37 

3.95 

3.46 

8.37 

4.16 

3.46 

8.37 

4.16 

3.46 

8.37 

4.16 

2.73 

8.37 

4.03 

3.10 

8.37 

4.10 

3.46 

8.37 

4.16 

3.59 

8.37 

3.78 

4.23 

8.37 

4.12 

4.05 

8.37 

4.12 

3.91 

8.37 

4.12 

3.91 

8.80 

4.12 

3.55 

8.37 

4.07 

2.73 

8.37 

4.03 

4.00 

8.37 

4.12 

3.41 

8.37 

4.12 

3.82 

8.37 

4.16 

3.82 

8.37 

4.16 

3.05 

8.37 

3.86 

3.00 

8.37 

3.82 

3.23 

8.37 

3.99 

3.46 

8.37 

4.07 

if  Brain,  heart,  kidney,  liver,  3.87  calories  per  gram;  tongue,  shellfish,  fish  products, 
4.11  calories  per  gram. 


45 


Specific  Physiological  Energy  Factors  for  Calculating  the  Calorie  Values  of  Foods. — Continued 

Physiological  energy  factors  to  be 

Food  or  Food  Group  applied  to  the  nutrients  in  foods  

Protein  Fat  Carbohydrates 

(by  difference)  

Cal./gm. Cal./gm.  Cal./gm. 

Cereals  and  other  grain  products — Continued 

Rye  wafers   3*05  8.37  3.86 

Starch   3.87  8.37  4.12 

Tapioca   3.87  8.37  4.12 

Wheat,  97-100  percent  extraction    3.59  8.37  3.78 

Wheat,  85-93  percent  extraction  „.  3.78  8.37  3.95 

Wheat,  70«74  percent  extraction  ..,   4.05  8.37  4.12 

Wheat  and  malted  barley  cereal   3. 32  8.37  3.86 

Wheat  germ   3. 59  8.37  3-78 

Wheat— flaked,  puffed,  rolled,  shredded,  3.59  8.37  3.78 
whole  meal. 

Other  refined  cereals  ,   3.87  8.37  4.12 

Wild  rice   3.55  8.37  3.95 

Beans,  other  legumes  (pulses);  nuts: 

Soybeans— flakes,  flour,  grits   347  8.37  1.68 

Other  legumes,  nuts   3.47  8.37  4.07 

Vegetables: 

Beans  and  peas,  immature,  shelled   3*47  8.37  4*07 

Mishrooms    2.43  8.37  1.24 

Potatoes,  sweetpotatoes,  starchy  roots    2.74  8»37  4«03 

Other  underground  crops  2/   2.74  8.37  3.84 

Other  vegetables   2.44  8.37  3.57 

Tomatoes,  tomato  products   3»3^  8.37  3«60 

Fruits: 

Lemons,  limes  ,    3.36  8.37  2.70 

Other    3.36  8.37  3.6O 

Beverages: 

Beer   3.55  —  3.98 

Carbonated  beverages   —  —  3*87 

Coffee,  soluble  product   —  <—  3»&8 

Tea,  soluble  product   «*-  —  3»&8 

Miscellaneous: 

AlCOhol  %J   mm 

Cocoa,  chocolate   I.83  8.37  1*33 

Gelatin   3.9O  9.02 

Glycogen   — »  —  4*11 

Vinegar   —  —  2.45 

Yeast   2.91  8.37  3.35 


2]  Vegetables  such  as  beets,  carrots,  onions,  parsnips,  radishes. 

6.93  calories  per  gram;  may  not  be  used  by  the  body  like  other  sources  of  energy. 
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Notes  on  Proximate,  Mineral,  and  Vitamin  Content  of  Foods 


Watery — A  column  for  water  content  has  "been  put  next  to  the  name  of  the  item  as  this  in- 
formation is  used  frequently  in  designating  foods  or  in  differentiating  between  products  used 
"by  the  armed  forces  and  the  comparable  civilian  items. 

Water  content  includes  volatile  , substances  in  addition  to  free  water.    Most  of  the  fig- 
ures  for  moisture  have  been  based  on  change  in  weight  of  a  sample  before  and  after  heating  to 
constant  weight,  in  some  cases  in  a  vacuum  oven,  in  others  by  air  drying. 

Protein  values  have  been  calculated  from  nitrogen  content,  nearly  always  total  nitrogen, 
by  applying  suitable  conversion  factors  such  as  those  published  by  Jones  ^/.    Counted  with 
the  true  protein  are  other  nitrogenous  compounds  such  as  free  amino  acids  and  the  purine  bases. 
In  cases  where  the  nonprotein  nitrogen  exclusive  of  amino  acid  nitrogen  is  fairly  large,  the 
figures  for  the  protein  content  of  the  food  have  been  adjusted  to  more  nearly  represent  the 
sum  of  the  true  protein  and  amino  acids  present. 

Fat  refers  in  the  main  to  ether-extractable  materials,  including  various  fatty  acids, 
sterols,  chlorophyll,  and  other  pigments  or  substances  of  similar  solubility  in  addition  to 
the  glyceryl  esters  of  fatty  acids  or  true  fats. 

Carbohydrate,  frequently  referred  to  as  "total  carbohydrate  by  difference,"  is  the  term 
that  has  come  to  be  used  in  this  country  to  apply  to  the  balance  of  the  constituents  not 
determined  directly;  it  is  the  difference  between  100  percent  and  the  sum  of  the  percentages 
of  protein,  fat,  ash,  and  water.  In  addition  to  the  sugars  and  starches  which  the  body  uses 
almost  completely  it  includes  other  forms  of  carbohydrate  such  as  fiber  and  pentosans,  which 
the  body  utilizes  to  a  lesser  degree  if  at  all.  Included  also  are  other  substances  that  are 
not  carbohydrate,  such  as  organic  acids. 

Cal cium  data  shown  in  this  table  represent  the  total  amount  present  in  the  edible  portion 
of  the  product.    The  question  of  how  to  treat  the  calcium  content  of  foods  containing  rela- 
tively large  amounts  of  oxalic  acid  remains  debatable,  and  the  possibility  that  all  the  cal- 
cium may  not  be  available  because  of  the  presence  of  oxalic  acid  is  noted  in  a  footnote. 

Iron  content  of  foods  reported  in  this  table  likewise  applies  to  total  iron  in  the  edible 
portion  rather  than  to  available  iron. 

Vitamin  A  values  in  these  tables  are  expressed  in  International  Units.    They  have  been 
based  in  part  on  biological  assay  and  in  part  on  physical  or  chemical  determinations  of  vita- 
min A  itself  or  its  precursors.    The  physiological  equivalence  of  vitamin  A  and  of  the  caro- 
tenes having  vitamin  A  activity  has  posed  difficult  questions.    Scientists  are  not  in 
agreement  as  to  how  much  carotene  is  equivalent  to  an  International  Unit  of  vitamin  A.  For 
these  tables,  values  expressed  as  micrograms  of  carotene  were  converted  to  I.U.  of  vitamin  A 
on  the  basis  that  0.6  microgram  of  beta  carotene  and  1.2  micrograms  of  other  carotenes  having 
vitamin  A  activity  were  equivalent  to  1  I.U.  of  vitamin  A.    The  problem  of  deriving  suitable 
values  for  practical  use  in  evaluating  human  diets  is  still  further  complicated  by  differences 
in  availability  of  carotene  from  different  food  sources.    Experimental  work  with  laboratory 
animals  and  human  subjects  has  shown  that  the  carotene  in  some  foods  is  nearly  all  available 
and  in  others  only  one-third  or  less  is  available.    Future  revisions  of  vitamin  tables  prob- 
ably will  require  considerable  change  in  vitamin  A  figures. 


Jones,  D.  B.    Factors  for  converting  percentages  of  nitrogen  in  foods  and  feeds  into 
percentages  of  protein.    U.S.  Dept.  Agr.  Cir.  183,  22  pp.  1941.     (SI.  rev.  ed.) 
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B  vitamins.-- 'Methods  of  extraction  and  assay  for  the  three  B  vitamins  (thiamine,  ribo~ 
flavin,  niacin)  included  in  these  tables  are  still  in  the  process  of  development.  Modifica- 
tions of  the  preferred  methods  are  resulting  in  greater  sensitivity  and  precision  and  conse- 
quently in  "better  agreement  among  methods.    Results  of  applying  the  improved  procedures  have 
not  as  yet  "been  reported  for  a  great  many  foods;  consequently  many  of  the  values  in  these 
tables  are  based  on  older  methods.    There  is  still  considerable  doubt  concerning  the  adequacy 
of  present  methods  for  the  release  of  the  bound  forms  of  riboflavin;  anomalous  values  are 
occasionally  reported  for  the  retention  of  this  vitamin  in  foods  that  have  been  subjected  to 
heat.    Niacin  values  in  these  tables  were  derived  from  data  in  the  literature  measuring  nico- 
tinic acid,  nicotinamide,  and  related  active  compounds* 

Ascorbic  acid  values  reported  here  have  been  based  for  the  most  part  on  determinations 
of  reduced  ascorbic  acid,  because  this  was  the  form  reported  by  most  workers  and  is  the  form 
in  which  nearly  all  of  this  vitamin  occurs  in  fresh  foods.    Products  that  have  undergone 
storage  or  processing,  however,  often  contain  significant  quantities  of  the  oxidized  form 
(dehydroascorbic  acid).    Data  on  total  ascorbic  acid  were  used  when  authors  reported  values 
for  both  the  reduced  and  the  dehydro  forms.    Since  data  for  estimating  total  ascorbic  acid 
were  far  less  often  reported,  the  figures  for  the  vitamin  C  value  of  the  foods  may  be  too 
low.    On  the  other  hand,  for  foods  that  contain  interfering  substances  which  react  chemically 
like  the  vitamin  but  do  not  have  the  same  physiological  activity,  the  values  may  be  too  high. 
These  interfering  substances  are  found  especially  in  foods  having  a  high  carbohydrate  content 
that  have  been  subjected  to  heat  or  unfavorable  storage  conditions.    Continued  research  on 
methods  and  application  of  the  improved  procedures  are  needed  to  show  to  what  extent  present 
data  need  revision. 
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